asymmetric synthesis. Herein, we report an efficient enantioselective catalytic approach for the 1,2-addition of arylboronic acids to trifluoromethyl ketones affording tertiary trifluoromethyl-substituted alcohols with high yields and good enantioselectivities. The reported process uses as 15 catalyst precursor the shelf stable sulfinamido-olefin ligand 1, "sulfolefin", obtained on a multigram scale and in one step from a sugar derived sulfinate ester. Particularly, the syntheses of chiral tertiary trifluoromethylsubstituted alcohols have gained increasing interest due to their unique properties and unusual reactivities. 2 In this context, numerous methods for the trifluoromethylation of carbonyl 25 compounds have been reported. 3 However, enantioselective trifluoromethylation is difficult to achieve and good enantiomeric excesses are rarely reached. 4 An alternative strategy for the syntheses of trifluoromethyl substituted tertiary alcohols would be the addition of boronic 30 acids to trifluoromethyl ketones, due to the ready availability, good stability, and non-toxic nature of various boronic acids as the starting materials. 5 However, the formation of tetrasubstituted carbons via the addition of carbon nucleophiles to ketones still constitutes a major challenge in synthetic chemistry. 6 Indeed, 35 only three catalytic enantioselective arylations of fluorinated ketones have been reported, 7,8 affording trifluoromethylated carbinols with modest yields and ees in most cases. 8 The three methods employ P-coordinating ligands, either as a phosphine, phosphite, or phosphoramidite group. Despite their excellent 40 coordinating behavior, P-based ligands which are generally obtained through multistep syntheses, suffer moreover from their poor stability toward oxygen, which imposes stringent experimental conditions. In sharp contrast sulfinyl-based ligands which have been scarcely used as catalyst precursors, present 45 undeniable advantages for their applications in asymmetric catalysis. 9 In this sense, sulfinyl derivatives are air, oxygen and moisture stable, and are ideally suited for the construction of diverse metal-ligand complexes with a well-defined chiral environment as a result of the close proximity of the chiral sulfur 50 atom to the coordination sphere of the metal. 10 Within our interest in the synthesis and applications of chiral sulfur derivatives in organic 11 and metal-promoted catalysis, 12 we have recently reported that C 2 -symmetric bis-sulfoxides, 13 and C 1 mixed sulfinamido-olefin ligands are good catalyst precursors in promoted addition of boronic acids to activated alkene and ketones in organic solvent and in water. Based on these premises, in the present work we report on the utilization of the simple cinnamylsulfinamide 1 ligand in the rhodium-catalyzed addition of arylboronic acids to 65 trifluoromethylketones for the asymmetric synthesis of chiral trifluoromethylated tertiary alcohols, Figure 1 . The addition of p-tolylboronic acid 3a to 2,2,2-trifluoroacetophenone 2a was used as model reaction, and we were pleased to find that the reaction takes place and provides 70 promising results (table 1, entries 1-4). Using [Rh(C 2 H 4 )Cl] 2 (2.5 mol%) as the catalyst precursor and "Sulfolefin" 1 (5 mol%) as the ligand, the addition proceeded at 60 ºC for 20 h to provide the desired product 4a in an acceptable ee (66%), albeit in low yield in TBME described as the best solvent in the three catalytic 75 enantioselective arylations of trifluoromethyl ketones reported to date (entry 1). 7, 8 In attempt to ameliorate the yield and enantioselectivity of the process, we conducted a study using different ethereal solvents (table 1, entries 1-4). The use of dioxane (table 1, entry 2) afforded the product with identical ee 80 (66%), but in lower conversion (15% isolated yield), while the use of THF (table 1, entry 3) inhibits the reaction as no trace of the product 4a was detected in the crude reaction mixture and the starting material was recovered unaltered. Gratifyingly, the use of diethyl ether (Et 2 O) as the solvent did ameliorate not only the 5 yield (73%) and the enantioselectivity (68 % ee) but also reduce the reaction time from 20 hours to only 3 hours ( -14) .
In the addition of para-tolyl, para-methoxyphenyl groups to 60 ketone 2b, the corresponding tertiary alcohols 4d and 4e, were obtained with high yields and enantioselectivities of 78% and 76%, respectively (table 3, entries 3 and 5) . Surprisingly, while in general potassium fluoride gave the final product in higher yield than potassium carbonate, a reversal effect was observed 65 when using the 2-naphthyl boronic acid (table 3, entries 9 and 10). In this case, the corresponding tertiary alcohol 4g was obtained with a significant decrease in the yield from 99%, obtained with potassium carbonate (table 3, entry 9) to 33% when potassium fluoride was used as base (table 3, entry 10). 
70

Graphical Abstract
Trifluoromethyl-substituted tertiary alcohols were obtained with good yields and enantioselectivities using the shelf stable sulfolefin-1 as catalyst precursor.
